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(57) ABSTRACT

An electromagnetic clutch includes a rotating member; an
clectromagnetic coil that1s arranged on a rotational axis of the
rotating member and generates electro-magnetic force; an
output mechanism that has an armature to which return force
in a direction away from the electromagnetic coil 1s applied
by a return spring; a cam mechanism that 1s juxtaposed along
the rotational axis to the output mechanism, and has a control
cam that 1s unable to rotate relative to the rotating member,
and a cam follower that 1s able to roll between the control cam
and the armature; and a relative rotation restricting device that
1s arranged on an axis of the cam mechanism, and that 1s
configured to restrict relative rotation between the armature
and the control cam when the electromagnetic coil 1s 1n a
de-energized state.

8 Claims, 4 Drawing Sheets
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1
ELECTROMAGNETIC CLUTCH

INCORPORAITION BY REFERENC.

L1

The disclosure of Japanese Patent Application No. 2010-
245511 filed on Nov. 1, 2010 including the specification,
drawings and abstract 1s incorporated herein by reference 1n
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an electromagnetic clutch for con-
trolling the transmission of torque between rotating members
or the braking of a rotating member.

2. Description of the Related Art

Japanese Patent Application Publication No. 2004-17807
(JP-A-2004-17807), for example, describes a related electro-
magnetic clutch that includes an output mechanism that out-
puts moving force by generating electro-magnetic force, and
a cam mechanism that operates by the driving of an electric
motor on the axis of this output mechanism.

The output mechanism of the electromagnetic clutch has
an electromagnetic coil that generates electro-magnetic
force, and an armature that moves 1n response to the electro-
magnetic coil being energized. This output mechanism 1s
arranged on a periphery of an output shatt.

The electromagnetic coil 1s housed 1n a coil housing that
rotates together with the output shait, and 1s fixed to the
vehicle body side.

The armature 1s arranged 1n a position facing the electro-
magnetic coil via a bottom portion of the coil housing. Also,
the armature 1s configured to Iriction engage with the coil
housing in response to output from the output mechanism.
Also, the armature 1s arranged so as to move away from the
coil housing by the spring force of a return spring when the
output mechamism stops outputting moving force.

The cam mechanism has a gear that rotates by the driving
of the electric motor, and a cam follower iterposed between
the gear and the armature, and 1s arranged on the axis of the
output mechanism.

The gear 1s arranged so as to be able to rotate around the
periphery of the output shatt, and 1s coupled to an input shaft
(1.e., a motor shaft of the electric motor) via a speed reducing
gear train.

The cam follower 1s formed by a spherical member, and 1s
rollably arranged between the gear (1.€., a cam groove therein)
and the armature (i.e., a cam groove therein).

According to the structure described above, when the elec-
tromagnetic coil 1s 1n an energized state when the electric
motor 1s being driven, the armature moves to the electromag-
netic coil side and friction engages with the coil housing.
Consequently, the cam mechanism operates. Therefore, the
cam action from operation of the cam mechanism causes the
armature to friction engage more strongly than before the cam
mechanism 1s operated, such that the driving torque of the
clectric motor 1s transmitted via the cam mechanism and the
like to the output shaft (1.e., to the differential side).

On the other hand, when the electromagnetic coil 1s 1n a
de-energized state (1.e., not energized) when the electric
motor 1s stopped, the cam mechanism does not operate, so
friction engagement between the armature and the coil hous-
ing 1s canceled by the spring force of the return spring. As a
result, the transmission of driving torque from the electric
motor to the differential side 1s interrupted.

In the electromagnetic coil described 1n JP-A-2004-17807,

if there 1s a sudden change in the rotation speed of the cam
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member when the electromagnetic coil 1s de-energized, the
armature 1s unable to follow this sudden change in rotation

speed because the armature tends to rotate from inertia,
resulting in relative rotation between the cam member and the
armature. As a result, the cam mechanism may operate erro-
neously, such that the armature ends up friction engaging with
the coil housing when the electromagnetic coil 1s not ener-
gized. Therefore, 1n order to prevent this friction engagement,
there 1s a need to restrict acceleration of the armature.

SUMMARY OF THE INVENTION

In view of this problem, the invention provides an electro-
magnetic clutch capable of suppressing erroneous operation
ol a cam mechanism due to sudden acceleration thereof when
the electromagnetic coil 1s not energized.

A first aspect of the invention relates to an electromagnetic
clutch that includes a rotating member; an electromagnetic
coil that 1s arranged on a rotational axis of the rotating mem-
ber and generates electro-magnetic force; an output mecha-
nism that has an armature to which return force 1n a direction
away Irom the electromagnetic coil 1s applied by a return
spring; a cam mechamsm that 1s juxtaposed along the rota-
tional axis to the output mechanism, and that has a cam
member that 1s unable to rotate relative to the rotating mem-
ber, and a cam follower that 1s able to roll between the cam
member and the armature; and a relative rotation restricting,
device that 1s arranged on an axis of the cam mechanism, and
that 1s configured to restrict relative rotation between the
armature and the cam member when the electromagnetic coil
1s 1n a de-energized state.

Also, 1n this electromagnetic clutch, the armature and the
cam member may each have a cam groove formed by a
concave groove with a depth 1n an axial direction that changes
along a circumierential direction.

Also, 1n the electromagnetic clutch described above, the
relative rotation restricting device may include a retainer that
1s interposed between the armature and the cam member, and
that rollably retains the cam follower, and may restrict the
relative rotation by the retainer friction engaging with the
armature and the cam member 1n response to receving spring
force of the return spring.

Also, 1n the electromagnetic clutch described above, the
retainer may have a thickness that 1s set to a dimension that 1s
the same as an axial dimension between the armature and the
cam member when the electromagnetic coil 1s 1n a de-ener-
gized state. Still further, the retainer may have a thickness that
1s set to a dimension that 1s larger than an axial dimension
between the armature and the cam member when the electro-
magnetic coil 1s 1n a de-energized state.

Also, 1n the electromagnetic clutch described above, the
relative rotation restricting device may include a pair of spline
engaging portions that are iterposed between the armature
and the rotating member and that are able to engage together,
and may restrict the relative rotation by the armature spline
engaging the pair of spline engaging portions together in
response to receiving spring force of the return spring.

Further, 1n the electromagnetic clutch described above, the
pair of spline engaging portions may have an axial length that
1s set to a dimension 1 which a spline engaged state 1s can-
celled by the armature moving in response to the electromag-
netic coil being energized.

Also, 1n the electromagnetic clutch described above, one
spline engaging portion of the pair of spline engaging por-
tions may be provided on an inner peripheral surface of the
armature, and the other spline engaging portion may be pro-
vided on an outer peripheral surface of the rotating member.
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According to the invention, friction engagement of the
armature 1s able to be suppressed by suppressing erroneous
operation of the cam mechanism when the electromagnetic
coil 1s not energized.

BRIEF DESCRIPTION OF THE DRAWINGS

The features, advantages, and technical and industrial sig-
nificance of this imnvention will be described 1n the following,
detailed description of example embodiments of the mven-
tion with reference to the accompanying drawings, in which
like numerals denote like elements, and wherein:

FIG. 1 1s a sectional view of an electromagnetic clutch
according to a first example embodiment of the invention, 1n
a driven state;

FIG. 2 1s a sectional view of the electromagnetic clutch
according to the first example embodiment of the ivention,
1n a non-driven state;

FIG. 3 1s a sectional view of an electromagnetic clutch
according to a second example embodiment of the invention,
in a driven state; and

FIG. 4 1s a sectional view of the electromagnetic clutch
according to the second example embodiment of the mven-
tion, 1n a non-driven state.

DETAILED DESCRIPTION OF EMBODIMENTS

An electromagnetic clutch according to a first example
embodiment of the invention will hereinaiter be described 1n
detail with reference to the accompanying drawings.

FIG. 1 1s a view of the electromagnetic clutch 1n a driven
state, and FIG. 2 1s a view of the electromagnetic clutch 1n a
non-driven state. As shown 1 FIGS. 1 and 2, the electromag-
netic clutch 1 basically includes a rotating member 2 that
rotates together with an input shait, not shown, an output
mechanism 3 that 1s arranged on a rotational axis O of this
rotating member 2, a cam mechamsm 4 that converts the
rotating force from the rotating member 2 into thrust in the
direction of the rotational axis O by operating 1n response to
output from this output mechanism 3, and a relative rotation
restricting device 5 that 1s arranged on the axis of this cam
mechanism 4.

The electromagnetic clutch 1 functions as a brake device
for braking the rotating member 2 with respect to a casing 6
that serves as a non-rotating member, and 1s used at times
such as when switching a torque transmission path according
to a planetary gear set, not shown, for example. A shait hole
6a 1s provided 1n the casing 6, and 1s open on an inner surface
of the casing 6.

The rotating member 2 1s formed by a solid round shaft that
has two body portions, 1.e., alarge body portion 2a and a small
body portion 2b, that have different outside diameters. This
rotating member 2 1s coupled to a motor shaft (1.e., an input
shaft) of an electric motor, not shown, via a reduction gear
mechanism, also not shown, and 1s rotatably supported in the
shaft hole 6a (only one 1s shown) of the casing 6 via a bearing
7.

The rotating member 2 1s configured to rotate together with
the input shaft by the driving of the electric motor.

The large diameter body portion 2a has a straight spline
engaging portion 20aq and 1s arranged on one side (1.e., the
clectric motor side) of the rotating member 2. The small
diameter body portion 25 1s arranged on the other side (i.e.,
the casing 6 side) of the rotating member 2, and 1s integrally
connected to the large diameter body portion 2a.

The output mechanism 3 has a coil housing 31 that doubles
as a coil holder, an electromagnetic coil 32 that generates

10

15

20

25

30

35

40

45

50

55

60

65

4

clectro-magnetic force within this coil housing 31, and an
armature 33 that moves 1n response to the electromagnetic
coil 32 being energized. This output mechanism 3 1s arranged
around the periphery of the rotating member 2.

Also, the output mechanism 3 1s configured to output mov-
ing force to the armature 33 by generating electro-magnetic
force that becomes pushing force P, with respect to the coil
housing 31, with the electromagnetic coil 32.

The coi1l housing 31 1s formed by an annular member that
has a coil holder 310 that serves as a yolk, and an inner tlange
311, and that 1s fixed to the casing 6 by a fastening bolt 8. The
rotating member 2 extends completely through the coil hous-
ing 31.

The coil holder 310 has an annular coil housing portion
310a that opens on the armature 33 side, and 1s arranged on
the outer peripheral side of the coil housing 31. A {riction
surface 3105 that 1s directed toward the end surface onthe coil
housing 31 side of the armature 33 1s provided on the coil
holder 310.

The mner flange 311 1s arranged on the inner peripheral
side of the coil housing 31, and is integrally formed with the
iner peripheral surface of the coil holder 310.

The electromagnetic coil 32 1s housed, facing the armature
33, in the coil housing portion 310a of the coil housing 31,
and 1s retained by a snap ring 9. Also, the electromagnetic coil
32 1s configured to create a magnetic circuit M that straddles
the armature 33 and the coil housing 31 and the like by being
energized.

The armature 33 1s formed by an annular member that has
a Iriction surface 33qa that faces the friction surface 31056 of
the coil housing 31, and a friction surface 335 that 1s directed
toward the relative rotation restricting device 3 side. This
armature 33 1s arranged relatively rotatable, and relatively
movable, around the periphery of the rotating member 2 on
the cam mechanism 4 side of the output mechanism 3. The
rotating member 2 extends completely through the armature
33.

Also, the armature 33 1s configured such that the friction
surface 33a Iriction engages at a pressure P, with the friction
surface 3105 of the coil housing 31, when the armature 33
moves 1n the axial direction 1n response to output from the
output mechanism 3.

Also, the armature 33 has a cam groove 33c¢ that 1s open on
an end surface that 1s on the opposite side of the output
mechanism 3 from the coil housing side end surface. The
armature 33 functions as a constituent element of the cam
mechanism 4 together with a control cam (also referred to as
a cam member) 41 and a cam follower 42 that are constituent
elements of the cam mechanism 4 that will be described later,
such that the friction surface 33q friction engages at a pres-
sure P, (P,<P,) that 1s greater than the pressure P, with the
triction surface 3105 of the coil housing 31 by the cam action
from operation of the cam mechanism 4. The cam groove 33¢
1s formed by a concave groove with a depth in the axial
direction that changes along the circumierential direction of
the armature 33.

Return force 1n a direction away from the electromagnetic
coil 32 is constantly applied to the armature 33 by a return
spring 10. This return spring 10 1s formed by a diaphragm
spring, for example, and 1s arranged around the periphery of
the rotating member 2, interposed between the armature 33
and a bearing 11 on the coil housing 31 (1.e., the inner flange
311).

The cam mechanism 4 includes the control cam 41 that
serves as a cant member, and the cam follower 42 that 1s
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interposed between this control cam 41 and the armature 33.
This cam mechanism 4 1s arranged around the periphery of
the rotating member 2.

The control cam 41 has a straight spline engaging portion
41a corresponding to the straight spline engaging portion 20a
of the rotating member 2, and 1s arranged around the periph-
ery of the large diameter body portion 2a of the rotating
member 2 on the electric motor side of the cam mechanism 4,
in a non-rotatable yet movable manner with respect to the
rotating member 2. The control cam 41 1s restricted from
moving in the axial direction (toward the electric motor side)
by a snap ring 12.

A Iriction surface 415 that 1s directed toward the relative
rotation restricting device 5 side, and a cam groove 41¢ that
opens on this friction surface 415, are provided on the control
cam 41. The cam groove 41c¢ 1s formed by a concave groove
with a depth 1n the axial direction that changes along the
circumierential direction of the control cam 41.

The cam follower 42 1s formed by a spherical member, and
1s rollably arranged between the cam groove 41¢ of the con-
trol cam 41, and the cam groove 33¢ of the armature 33 for
rolling over a distance limited by the configuration of the cam
grooves 33¢ and 41c.

The relative rotation restricting device 5 includes the return
spring 10, the snap ring 12, and a retainer 13, and 1s arranged
on the axis of the cam mechanism 4.

The retainer 13 has a first {riction surface 13a facing the
friction surface 4154 of the control cam 41, and a second
friction surtface 135 that faces the friction surface 335 of the
armature 33. The retainer 13 1s arranged around the periphery
of the rotating member 2, interposed between the control cam
41 and the armature 33.

Also, the retainer 13 1s configured to restrict relative rota-
tion between the control cam 41 and the armature 33 by
having the retainer thickness be set to the same dimension t as
the axial dimension between the control cam 41 and the
armature 33 when spring force of the return spring 10 is
received when the electromagnetic coil 32 1s 1n a de-energized
state, such that the first friction surface 134 friction engages
with the friction surface 415 of the control cam 41, and the
second Iriction surface 135 friction engages with the friction
surface 335 of the armature 33.

Also, the thickness of the retainer 13 may also be set to a
dimension greater than the axial dimension between the con-
trol cam 41 and the armature 33. In this case, 1t 1S more
difficult for force to be generated in the axial direction by the
cam follower 42, so relative rotation between the control cam
41 and the armature 33 when the cam mechanism 4 1s de-
energized 1s able to be even more etflectively restricted.

A ball retaining hole 13c¢ that, rollably retains the cam
tollower 42 1s provided 1n the retainer 13.

Next, the operation of the electromagnetic clutch 1 accord-
ing to this example embodiment will be described with ret-
erence to FIGS. 1 and 2.

In FIG. 2, when the electric motor, not shown, 1s driven, the
rotational driving force of the electric motor 1s transmitted to
the rotating member 2 via a reduction gear mechanism, not
shown, such that the rotating member 2 1s rotatably driven.

Normally, when starting the electric motor, the electromag-
netic coil 32 or the output mechanism 3 1s 1n a de-energized
state, so the magnetic circuit M that starts with the electro-
magnetic coil 32 1s not created, and thus the armature 33 1snot
pulled toward the electromagnetic coil 32 side via the coil
housing 31.

Therefore, 1n the output mechanism 3, the pressure P, that
becomes the clutch force thereof 1s not generated, so the
friction surface 33a of the armature 33 does not friction

10

15

20

25

30

35

40

45

50

55

60

65

6

engage with the friction surtace 3105 of the coil holder 310,
and thus braking force by the electromagnetic clutch 1 1s not
transmitted to the rotating member 2.

In this case, the armature 33 presses the retainer 13 and the
control cam 41 against the snap ring 12 1n an 1nitial position
away Irom the electromagnetic coil 32 by the spring force of
the return spring 10, such that the first friction surface 13a of
the retainer 13 friction engages with the friction surface 415
of the control cam 41, and the second friction surface 135 of

the retainer 13 friction engages with the friction surface 335
of the armature 33.

Accordingly, in this example embodiment, relative rotation
between the armature 33 and the control cam 41 1s restricted
when the electromagnetic coil 32 is not energized.

Therefore, even 1f there 1s a sudden change 1n the rotation
speed of the control cam 41, the armature 33 will be able to
follow this sudden change in rotation speed, so relative rota-
tion between the control cam 41 and the armature 33 will not
occur. As a result, erroneous operation of the cam mechanism
4 when the electromagnetic coil 32 1s not energized can be
suppressed.

On the other hand, when the electromagnetic coil 32 1s
energized when the electric motor 1s driven (1.e., when the
rotating member 2 1s rotating), the magnetic circuit M that
starts at the electromagnetic coil 32 1s created, so the armature
33 moves from the 1nitial position to the coil holder 310 side
of the coil housing 31, 1.e., to the electromagnetic coil 32 side.

Accordingly, the friction surface 33a of the armature 33
friction engages at the pressure P, with the friction surface
31056 of the coil holder 310, and consequently, the cam
mechanism 4 operates.

When the cam mechanism 4 operates, the friction surface
33a of the armature 33 friction engages, more strongly with
the friction surface 3106 of the coil holder 310 at a pressure P,
(P,<P,) than before the cam mechanism 4 operates, due to the
cam action from the operation of the cam mechanism 4. As a
result, braking force from the electromagnetic clutch 1 1s
transmitted to the rotating member 2.

The effect described below 1s able to be obtained by the first
example embodiment described above.

Erroneous operation of the cam mechanism 4 due to sud-
den acceleration thereof when the electromagnetic coil 32 1s
not energized 1s able to be suppressed.

Next, an electromagnetic clutch according to a second
example embodiment of the imnvention will be described with
reference to FIGS. 3 and 4. FIG. 3 1s a view of the electro-
magnetic clutch 1n a driven state, and FIG. 4 1s a view of the
clectromagnetic clutch in a non-driven state. In FIGS. 3 and 4,
members that are the same as or equivalent to members in
FIGS. 1 and 2 will be denoted by the same reference charac-
ters, and detailed descriptions of those members will be omit-
ted.

As shown 1 FIGS. 3 and 4, a relative rotation restricting
device 62 of an electromagnetic clutch 61 according to the
second example embodiment of the invention 1s characterized
in that relative rotation between the armature 33 and the
control cam 41 1s restricted by spline engagement.

Therefore, the relative rotation restricting device 62 has a
pair of straight spline engaging portions 63 and 64 that are
able to engage with each other, and are interposed between
the armature 33 and the rotating member 2. The relative
rotation restricting device 62 1s configured to restrict relative
rotation between the armature 33 and the control cam 41 by
having the pair of straight spline engaging portions 63 and 64
spline engage together 1n response to receiving the spring
force of the return spring 10.
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One straight spline engaging portion 63 1s provided on the
inner peripheral surface of the armature 33, and the other
straight spline engaging portion 64 is provided on the outer
peripheral surface of the rotating member 2.

The axial lengths of the straight spline engaging portions
63 and 64 are set to a dimension such that the spline engage-
ment thereot 1s cancelled by movement of the armature 33 in
response to the electromagnetic coil 32 being energized.
Theretfore, when the electromagnetic coil 32 1s energized, the
armature 33 moves from the 1mitial position toward the elec-
tromagnetic coil 32 side against the spring force of the return
spring 10, such that spline engagement of the straight spline
engaging portions 63 and 64 1s cancelled. On the other hand,
when the electromagnetic coil 32 1s de-energized, the arma-
ture 33 moves to the nitial position by the spring force of the
return spring 10, such that the straight spline engaging por-
tions 63 and 64 spline engage together.

In the electromagnetic clutch 61 structured in this way,
when the electromagnetic coil 32 1s de-energized, the spring,
force of the return spring 10 causes the armature 33 to press
the control cam 41 against the snap ring 12 1n the mnitial
position away from the electromagnetic coil 32, and the
straight spline engaging portions 63 and 64 spline engage
together.

Accordingly, 1n this example embodiment as well, relative
rotation between the armature 33 and the control cam 41
when the electromagnetic coil 32 1s de-energized can be
restricted, just as 1n the first example embodiment.

Therelore, even 1f there 1s a sudden change 1n the rotation
speed of the control cam 41, the armature 33 will be able to
follow this sudden change in rotation speed, so relative rota-
tion between the control cam 41 and the armature 33 will not
occur. As aresult, erroneous operation of the cam mechanism
4 when the electromagnetic coil 32 1s not energized can be
suppressed.

The same eflect obtained with the first example embodi-
ment 1s also able to be obtained with the second example
embodiment described above.

In the example embodiment described above, the electro-
magnetic clutch functions as a brake device that brakes the
rotating member 2, but the invention 1s not limited to this.
That 1s, the electromagnetic clutch may also function as a
driving force transmitting device that transmits driving torque
between a pair of rotating members.

While the mvention has been described with reference to
example embodiments thereof, 1t 1s to be understood that the
invention 1s not limited to the example described embodi-
ments or constructions. To the contrary, the invention 1s
intended to cover various modifications and equivalent
arrangements. In addition, while the various elements of the
example embodiments are shown in various combinations
and configurations, other combinations and configurations,
including more, less or only a single element, are also within
the scope of the invention.

What 1s claimed 1s:

1. An electromagnetic clutch comprising:

a rotating member;

an electromagnetic coil that 1s arranged on a rotational axis
of the rotating member and generates electro-magnetic
force;

an output mechanism that has an armature to which return
force 1n a direction away from the electromagnetic coil 1s
applied by a return spring;

a cam mechanism that 1s juxtaposed along the rotational
axis to the output mechanism, and that has a cam mem-
ber that 1s unable to rotate relative to the rotating mem-
ber, and a cam follower that 1s able to roll between the
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cam member and the armature so as to permit limited
relative rotation between the armature and the cam
member; and

a relative rotation restricting device that 1s arranged on an
axis ol the cam mechanism, and that 1s configured to
restrict relative rotation between the armature and the
cam member when the electromagnetic coil 1s 1n a de-
energized state, the restriction on relative rotation
between the armature and the cam member imposed by
the relative rotation restricting device restricting the
relative rotation to be less than the limited relative rota-
tion permitted by the rolling of the cam follower
between the cam member and the armature.

2. The eclectromagnetic clutch according to claim 1,
wherein the armature and the cam member each have a cam
groove formed by a concave groove with a depth 1n an axial
direction that changes along a circumierential direction.

3. The electromagnetic clutch according to claim 1,
wherein the relative rotation restricting device includes a
retainer that 1s interposed between the armature and the cam
member, and that rollably retains the cam follower, and
restricts the relative rotation by the retainer friction engaging,
with the armature and the cam member 1n response to recerv-
ing spring force of the return spring.

4. The electromagnetic clutch according to claim 3,
wherein the retainer has a thickness that 1s set to a dimension
that 1s larger than an axial dimension between the armature
and the cam member when the electromagnetic coil 1s 1n a
de-energized state.

5. An electromagnetic clutch comprising:

a rotating member;

an electromagnetic coil that is arranged on a rotational axis
of the rotating member and generates electro-magnetic
force;

an output mechanism that has an armature to which return
force 1n a direction away from the electromagnetic coil 1s
applied by a return spring;

a cam mechanism that 1s juxtaposed along the rotational
ax1s to the output mechanism, and that has a cam mem-
ber that 1s unable to rotate relative to the rotating mem-
ber, and a cam follower that 1s able to roll between the
cam member and the armature; and

a relative rotation restricting device that 1s arranged on an
axis of the cam mechanism, and that 1s configured to
restrict relative rotation between the armature and the
cam member when the electromagnetic coil 1s 1n a de-
energized state,

wherein the relative rotation restricting device includes a
retainer that 1s interposed between the armature and the
cam member, and that rollably retains the cam follower,
and restricts the relative rotation by the retainer friction
engaging with the armature and the cam member 1n
response to receving spring force of the return spring,

wherein the retainer has a thickness that 1s set to a dimen-
ston that 1s the same as an axial dimension between the
armature and the cam member when the electromagnetic
coil 1s 1n a de-energized state.

6. An electromagnetic clutch comprising:

a rotating member;

an electromagnetic coil that is arranged on a rotational axis
of the rotating member and generates electro-magnetic
force;

an output mechanism that has an armature to which return
force 1n a direction away from the electromagnetic coil 1s
applied by a return spring;

a cam mechanism that 1s juxtaposed along the rotational
ax1s to the output mechanism, and that has a cam mem-
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ber that 1s unable to rotate relative to the rotating mem-
ber, and a cam follower that 1s able to roll between the
cam member and the armature; and
a relative rotation restricting device that 1s arranged on an
axis of the cam mechanism, and that 1s configured to 5
restrict relative rotation between the armature and the
cam member when the electromagnetic coil 1s 1n a de-
energized state,
wherein the relative rotation restricting device includes a
pair of spline engaging portions that are interposed 10
between the armature and the rotating member and that
are able to engage together, and restricts the relative
rotation by the armature spline engaging the pair of
spline engaging portions together 1n response to recerv-
ing spring force of the return spring. 15
7. The electromagnetic clutch according to claim 6,
wherein the pair of spline engaging portions has an axial
length that 1s set to a dimension 1 which a spline engaged
state 1s cancelled by the armature moving in response to the
clectromagnetic coil being energized. 20
8. The electromagnetic clutch according to claim 6,
wherein one spline engaging portion of the pair of spline
engaging portions 1s provided on an mner peripheral surface
of the armature, and the other spline engaging portion 1s
provided on an outer peripheral surface of the rotating mem- 25
ber.

10
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